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Industrial Biotechnology is increasingly replacing chemical 
processes in numerous industrial sectors since it allows the use 
of renewable raw-materials and provides a more sustainable 
manufacturing base  The field of Metabolic Engineering (ME) 
has thus gained a major importance since it allows the design 
of improved microorganisms for industrial applications  How-
ever, in Metabolic Engineering problems, it is often difficult to 
predict the effects of genetic modifications on the resulting mi-
crobial phenotype, owing to the complexity of metabolic net-
works  Consequently, the task of identifying the modifications 
that will lead to an improved microbial phenotype is a quite 
complex one, requiring robust mathematical and computation-
al tools  In this presentation I will focus in some of our efforts in 
these fields, namely in the generation of better mathematical 
models of microbial metabolism and the development of reli-
able and effective computational and mathematical methods 
for the design of rational metabolic engineering strategies Fur-
thermore, I will introduce the open-source software tool devel-
oped in house, called OptFlux (www OptFlux org), that allows 
researchers both from industry and academia to simulate, in 
a user-friendly way, the behavior of industrially important mi-
croorganisms under a variety of conditions and also indicates 
which genetic modifications may lead to enhanced strains for a 
particular application 
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The use of enzymes to modify organic molecules structures to 
achieve new targets with pharmacological interest has been 
performed by our research groups in the last 5 years  In the 
same way, secondary metabolites with biological activities pro-
duced by fungi and plant have been intensively investigated  In 
this work, strategies used to select filamentous fungi and plant 
species that produce peroxidase will be presented, as well as 
the biotechnological processes for obtaining the concentrated 
in preparative scale, aiming the production of enzymes’ con-
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In this presentation it will be shown that ethanol production in 
high scale industrial plants evolved in parallel with the sugar-
cane feedstock evolution  The sugarcane productivity doubled, 
at the same time as the productivity of the fermentation pro-
cess also doubled, as well as the productivity of the sugarcane 
extraction process  The maturity of the global process, includ-
ing the feedstock and the industrial processing, allows the ap-
pearance of breakthroughs, totally new technologies that will 
evolve even faster than the first generation  One of these new 
technologies is the cellulosic ethanol process that will make 
possible to use the full biomass of sugarcane 
centrated for use as biocatalysts  In these studies, peroxidases’ 
crude extracts from plant Bactris gasipaes (BG-peroxidase) and 
from filamentous fungus Pestalotiopsis sp  (FF-peroxidase) were 
produced  Also, the biotechnological production of a secondary 
metabolite by Aspergillus flavus will be described  This metab-
olite known as 5-hydroxy-2-hydroxymethyl-4H-pyron-4-one, 
(HMP), presented biological activity as inducer of macrophage 
activation  The concentrated BG-peroxidase was used in the bi-
otransformation of HMP into HMPD, and the FF-peroxidase has 
been used in biotransformation of phenylpropenes to produce 
new target molecules with pharmacological interest 
